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no .KpewieNHio cxBa;Kiiu m OyposuM pacTBopii*M 



C54> yCTPOHCTBO ilJlfl VCTAHOBKH PACIIIHPflEAVJro 
XBOCTOBHKA B CKBA/KMllll 



H$06p€'nNMe OTHOCHTCfl K Kpe/ueMMfa CKBa- 

)KHH H npeaHainaneHO k KciKUt^aoapitHio npN 
iiaaiiiaHH npoHmiaeMwx Macros a iieoOca* 
^eNNbfx cKBa;HHHax u peMonre oCcaAHWx m>- 

HsaecTKo ycrpoAcrao o^ia ycraHOBKM pac* 
lUMpfieMoro XBocTOBHKa a CKMrnnne. aMioviio. 
ui^ aaKpafueHHVK) aepxHdl «iamio Ha rpy* 
6ax xtn cnxcKa ycTpoficm a CKaa;KHMy no- 
Jyio uiTaNO' c nopuiKeM a nn-ACHeii Hacru h 
oxaaTbiBajouiMA nopuieHb niciHHjip c pacninpH- 
teneM. ycTaaoajieitHuA Ha uirafire c aosMoxc- 
HOCTb» napeMeuieHHA 

B ycrpoAcree xBOCtOBMK pasMetutH 

Maa UAaHHjpoM c paciuupNTMeM, hto b aaa- 

{WifHIilX CMTyaUHHX M0;KCT OCJI0;iCHHT|k 4HXBM- 

Aaamo aaapHA M3-3a ocTaaoeHNsi b CKBaHcnae 
MaccHBHoro uHnMiupa. 

HauOoaee 6ih3khm k npeMaraaMoiiy no 
TexHHHecKoA cyiuMocTH H AOCTKraeMOMy pe- 
3y;ibTaTy HBJinercji ycrpoftCTBO ma ycraHOBKH 
paciuHpwMoro xaocroBHKa a cxBa>KHKe. Bujiwy 
HaxHuee npNcoe-uiHeNHuA k KiviONfie Tpy6 iw- 
a -Hiip H padMcuxeHRua a cro ikuoctm nopmeub 

» OITOJCOSf B BepXHeH HaCTK H pacuiHpHTejiaM 

CO uiraHroA a Hif:KHeA nacra |2J. 
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HeaocraTKOM H^accTHoro ycrpoflcTBa aa- 

.mCTCH ClOHCHOCTb TCXHaiOrHM SaKpeniCHHfl 

XBocroBHKa. MTO caaaaNo c Heo6xoaHMOCrbio 
Tpyrtax aaOuTOMHoro AaojieHHa 
(I2O-I0O Krc/CM») «a paciuHpeHHH xbocto- 
BMKa, MTO noBUiiiaeT onacnocTb pa6or h rpc- 
oyer Hcna.iu30BaHHc Haae^Horo hctohhhkb aaa- 

WHM« (UCMfTfirMpOBOMHOro BrperaTB ILIM 6VB0- 

Boro Hacoca). 

Ucib HaoOpereHNB — ynpomeHne Texnaio- 
THH aaxpca^ieHHfi xBOcroBHKa. 

9ra acA^ jiocTHraercfi jeM. sto uk^hhap 
BumviHeK c KBHa^iaMM jian cooduieHHa noa- 
nopiuMeaoA noaocrn c aarpyOHUM npocrpan- 
CTBOM. a nopmeHb CHa(^iKCft McxaRMaMOM jmn 
ipKxcauRK cro a uti^iMaape. abrnaiHeHHOM a bm- 
JK noAnpyMBKCHHoro B oceaoM HanpaB;TeHHH 
utToica c paaMa.ibHo noAaHMdiu^H mapamu 
paaMecaeNMbi3iM a KOAbueaux nporoMKax nopui- 
wi a UHJiMHzpa. : 

Ha HcpTe;ice un^pBAiHH o6iuhm bha ycrpoA- 
T^rosr.T'' ""'^'^ 3aKpei.eSHa 

UnOMM 0. IIITBMroH 6 M paciHHpHTMCM 7 
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I^Uhjhhjp 1 a nu^HCfi HacTii Bbirio.iHeH c mAh- 
~/DpOTom:oA 6 iia BHyTpeKHcA noa^pxHoc- 
r^;^piii«ijbi4 MMm paAHa.ibHo noaafiaciiiiie 
WPfi ujapy 9, oaaHMQAeScr- 

■maiiitiiHMM € KaiweaoftJica* 
-MkrynoM II. KaHa.1 3 Bbinaimf 
iR4£/c^.a i2;'a pacoHpUTCiii 7 cHafl»CH 
i)faHpi:33/\-, /- • . 

iKkjf^tiHMfiiipou 1 H pacmMDHroACM 7 

^[eH.'^apcTaiRK 14. HosKUHa 15 o6o3Ra- 

a^(i^pacirfBaeiiUfi a Tpy6M rpy3 am pac^mx- 
p^DLHUjropuiHH 4 CO toTaHroA 6'h pbckuhphtc* 
^ ^ .7..!/L3a odJieriieMkii oBUMctmn b noprnm 
^^j>7ii7J^^i^ 5 wnoauea c Kaaa^iaMii 16; 
M^Ji\^>JLi».r^ uiTOKa 3 n iiopuiHii' 4 

^ ixxxgrpeuu yiuiorHHTdbHirfe ^le^euTU 17, 
DpniKeaaa naiocTb 18 uii.iiiHapa I c6- 



^'^^f^l'^^i^^Md c fpydMUM, .1 noanopuiHeaan naiocrb 
' il9 nepei Kajia^iu 3 n 2 - c 3aTp>lSiifef» npo* 
:'cr{(auaBOM. 
1 .7 f^ 'VcTP^i'^ao pateraer cieayiouiNM 

>.;^;<'V«'B nopiu^Hb 4 aiaa,iHaaioT uitox S h ^k- 
^ //.CMpytoT frouiapaMM 9 a hiijkim!^ naioMaiiiiN. 
vj!r:~'^Vnoc.ic >Tvro iKvptoento 4 acTADiii4i»r a uiUMup ' 

jio 0>aMc;j(iieiiiiii mapoB 9 c RMMtaaol Raiiaa-. 

j;;^Jk^>^^^^ iKuiipysnaMaiM 
i.^-d.^il^pK S'taoMu BwcryiioM 1 1 aujaa.iMaaft laa- 
py 9 a Koibucayu KaiiapK\ 8 a tcm canuM 
tiopm^Mh 4 ^HKCHpyercii oTMocKte.ibHO uicijima' 
. pa 1 ripH wx>%*Ke ycrpi^iicTaa a cKaaMMMV Tpy- 
6u He ^:io.:Ma>i>T' ^f^tiaKocTbia iuh i«cc lanoa- 
Hajo; MacTK^fK*'. B.pvix.ibTare vroro aaamfne 
a noancp*j;MrBoi} tio-kkth 19 p3C7i*T m paano 
: nup^/CTdTK^ecv/wy jua.iOHH}0 5aTp\-6Horo 
cTai<)a ;knjsoctm. IlpH jitxTM^ciiKa rayOHMM 
. .vcraHOBKH \ssfK*TOHHK;i B rpy^u c6pacuaaK>T 
rpy? lo. K<.iV«?tiH »^iiis.i»;n»i'T itiTOK 5 a nop* 
useHb A Wpa fTuM K(i.ibu<n«iw KaHSBKa iG 
mroKji \:oNMc:..av7v8 c <)>HKCdTopaMM 9. ara^i* 
KMBdeMMVK :;^r*HHjr^iM 1 a impiuoiib 4. noc:se 
scro nopuieHb 4 .icMcraHeM paanocTH oaa- 
MHHH a nrcn^'pijififiiiii^ I9 M HaanopiuMeMft 18 
iio.iiK-7ii\ uM.-SHttzpa t .iRMMirTca aaepx c npo- 
79irMBaMii<rM pacsuiipMTi-.iM 7 •H^pcr? xaocroaNV 

14. lIOpUieUL 4 i-r, !»jr:silMjA H h paC^SIMpKTP* 



If 



as 
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^lOM 7 aBM;«>TCii AO Tex nop, noKa tcnanaH 13 
He caaer d cexno 12 Kaiia^a 3. 3rMM aocTHra-* 
erca HaAeMfaoe'^^ paaotfiueHMr TpyGuoro vii aa-^^ 
tpy6iioro npOiTixaiicTBa liia, 

ft unoKOM 5. Ha mte a^raiiwNaamii'bactnii* 
peiiMe xBocToaHKa. 14 c ynopOM cro J^ uHJiMaap / 
I H ycTpoAcTBoTaojutMMaKrr ut -i^knAl^^ 
fTpOTRnfaamieM paciUHpirmia t '^pdi''!6crM'A 
uiyioai ifaab'-XBocToaHKa l.4:v^j.i^ifxi^'^TV^^^^^ 

npca:iOiK4Miioe yctpoftcrao TUik " 
pacujHpgcMUx XBocTOBHxoa a CKBa)KMiiax no> 
Baiirr to oier ynpouieKHA rexHOAOTHH fkyreii 
HciLixmHaa Hcnoabaoaaimii RaatHKUx hctoh-;. 
HHKoa aaaAeiiM9i. aanpaMap iieMeiiTii(KmpqHux r 
arperaTuo, n no&MUieaMa ypoMii rtxHam fe- 
aonacHocTM pa6ar Ra yme noabiCHTb 9<M»eK- 

THBHOCtb NSOaaiUIN CXBaWIM. 



Is ycrpoAcTBO MH ycTBHOBKN pacuiMpxeMO* 
to saocTOBmca a cicaa^icNiic. aiuimaHiiaee npa* 
coesitiiefiRua k aoaoRiie Tpyll mufiHisp b pas- 
MemcHMuil a cro omocth iwpiueiib co uh^ioM 
a aepxHcfi hmou u pacttmpfmaMvio pmar>^^ 
roA 8 RNMHeA HacTN. OTAUHiuottieecn mi. 
4To« c uesbio yapiufieiiiia TexMuoruM Micpeft' 

.ICHHa KBOCTOBNPCa, UHAnHAp BbmO.YNeK C KB' 

Ha.iaMit xia coo6uirNaa aoAfK^uincaoa fK#.ioc> 
TH c sarpyAHbtM npf>CTpat!C7B0!tf. a itfipiueNb 
CNa9;aeif vexaaNivoM x^n i^UKcamiH n a hH' 
jwaape. 

2. VcrpoikTBo no n K utAuHitiouietcn tcji* 
MTO MexaHHiv 4^Hiccai(»**' nt^mm auno^meH a 
BNae nojupy^HKeNNorc/ oceaoH Nanpaa.ieNNH 
uiTOKa c pjiaMawiufo luuBKacHtimi uiapasiN^ 
pa:ittemi»tHiiyM a KuabueByn npOTO>iKax nopm* 

NR H llH.lt«Hapa. 

rkTONMRICM Mtl(^/p^ai|HN. 
npMIIRTM ao BHNMaNNe UpH. »KciiepTH3e 
llareNT CUIA Nt 3179168. lu. 166^14. 
ociy6.iiiK. 1965. 

2, «Oil Wcclu. 7 17. .\9 IL c. 23—32 
(npOTarmii. 



1^ 



union 01 aoviei 
Socialist 
Republics 


SPECIFICATlOiN 
OF INVENTOR'S 
CERTIFICATE 


/* t \ OA AOs A 

(ll)oyyo50 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) AppHed Aug. 17, 1979 (21) 
2809152/22-03 with the attachment of 
application No. - 


(51)Inta2 
E 21 B 33/00 


State Committee of the USSR 
on Inventions and Discoveries 


(23) Priority - 

Published Jan. 23, 1982. Bulletin 

No. 3 

Publication date of specification 
Feb 28, 1982. 


(53) UDC 622.248.13 
(088.8) 



(72) Inventors V. I. Krylov, A. N. Furmanov, and S. F. Petrov 
(71) Applicant All-Union Scientific-Research Institute of Well Casing and Drilling Muds 



(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surroimding the piston, a cjdinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem m the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm^) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of fhe invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that ttie cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylmder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Chaimel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement m piston 4, stem 5 is implemented with chaimels 16. 

Pacldng elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston conmiunicates with the casing string-borehole aimular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, aimular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case» 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the eflBciency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below tfie piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, pubhshed 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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